
Reproduction Quality Notice 

This document is part of the Air Technical Index 
[ATI] collection. The ATI collection is over 50 years 
old and was imaged from roll film. The collection has 
deteriorated over time and is in poor condition. DTIC 
has reproduced the best available copy utilizing the 
most current imaging technology. ATI documents 
that are partially legible have been included in the 
DTIC collection due to their historical value. 

If you are dissatisfied with this document, please feel 
free to contact our Directorate of User Services at 
[703] 767-9066/9068 or DSN 427-9066/9068. 

Do Not Return This Document 
To DTIC 



^«produced    by 

** DOCUMENTS DIVISION 

*»    N   / 

:,,,,,. ,£«,:„;.:,;-1,-..M;;I-=: 
ttlMWWl' 

HEA0QUARr£Rs^^rEWELcOMMAN0 

WRK3HT RELO. DAVTON, OHO 

J 



^«•oduced    by 

us GOVERNm 
ABSOLVED 

fROM 

ENSUE 
*°* ^ CON* 

VW*** MAy 

**«NG/NG 

ACTORS /N. 

°N THE fORßGN 

WGHTS 
pA7ENr 

^*^flCH MAy * SOLVED. 

/ -J 



1 

J 



r 

ACR March \9h{ ' 

NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS 

ATI Ho. 
WARTIME REPORT 

ORIGINALLY   ISSUED 
* March 19^3 as 

Advance Confidential Deport 

WIHB-TOIKEL TSVESTIGATK» OF TRINMTNG TABS ON A THICKS! ED 

AND BEVELED AILERON ON A TAFERED IßW-BRÄJ WING 

By 5". M. Hogallo and Stewart M. Crandal! 

I 

Langl^y Memorial Aeronautical Lpiboratory 
.Rlay Flsld, Va. 

I 

k,i     • 
Sp cial Docum 
ft      f itld u 

Sruch- iSRWr-6 
M Lib iy Section 

Air Documents bmhion-lntti .'»n« (T--2> 
WiHtht held, uj.-j,,. Jftitu 

j&nBu» 

NACA 
WASHINGTON 

1 JNcratun No. 

54 AC A WARTIME REPORTS are reprints ol papers originally Issued tu provide rapid distribution ol 
advance research results to an authorized group requiring them for the war effort. They were pre- 
viously held under a security status but are now unclassified. Some of these reports were not tech- 
nically edited.   All have been reproduced without change In order to expedite general distribution. 

L - U35 

*        tm 

J 



I« 

in 

SJLUOSAL AHYISORT COMMITTEE 70S AIBCHUUTICS 

ADVANCE  OOM-IDSifTIAL BEPOHT 

WlSJhVVSSXI. I »VEST I GAT I Oif oy TBIMMIUG TABS OH A THICJMWS 

AffD SE7ELED AIlEHOiJ  OK A TAFEHED LOT-DBAÖ »ISO 

By J".  M.  Bogallo and  Stewart  M.   Crandall 

SUMMASr 

An Investigation was made in the LUAL  7- by 10-foot 
tunnel of three Inset tabs a:id of one attached tab on the 
hoveled aileron of a low-drab wing.  The effects of gaps 
at the aileron and the tab nustis were determined for the 
three inset tabs« and the effects of the allnement of the 
top cover plate on the aileroz: charaeteristice were de- 
termined with the tab sealed in tue  neutral oosition. 
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laTBODUCTIOS 

Because of the increased importance of obtaining 
adequate lateral control with reasonable control forces 
for high-speed airclanes, the 2TACA has undertaken an ex- 
tensive investigation of lateral-control devices«  The 
purposes of this program are to determine the character- 
istics of existing lateral-control devices, to determine 
the effects of modifications to existing devices, and to 
develop ten devices that show promise of being more 
satisfactory than those now in use. 

Tests of an aileron on a low-drag wing (reference l) 
Indicated that thickening and beveling the trailing edge 
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of the aileron would result In a substantial 
high-«weed control force«. These results agr 
of conventional sections (references 2 and 3) 
suall-ehord tabs on tiro of the beveled-ailero 
of reference 1, however! gave unsatisfactory 
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chord on the character! st lets of a be/eied aileron on the 
tapered low-drag wing of reference 1. 

APPARATUS AND METHODS 

Models 

The wing model! sho^n In figure 1, was the same as 
that tested In the luvestifcrtlor. of reference 1.  The teat 
panel »a» a 0.40-scnle mrtlal-opaa Model of a low-drag 
wing, constructed of laminated maho^^ny.  The airfoil sec- 
tion varied froia NACA 66,2-2(1J. 716) at the root to 
1TACA 66,3-2(13.125) near the tip. 
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The 0.200 aileron *»• tested with three ineet trimming täte 
•Ad with one attaohed metal tab.    Details of the throe inset tabs 
are shown in figures 2 to Ut of the attached tat,   in figure U' 
Each inset tat was constructed with a fa;- of O.OO^o between the oover 
plates and the tab nose.    For tlie sealed conditions,  the sap mas 
oovered with "Jootoli" cellulose tape. 

The allaensent of the tor- oover plate was altered by rotating 
the oover rlate abjut its le9iir!? c-dec until the  £ap at its trailing 
edge v.as of the  verified si^s.     Tho position of  the leudi.ig edge of 
the cover plate is shown ia figure 2. 

Geometrie characteristics of the full-size  low-drar wing and 
the 0.1;0-seale model af the wi.ip and of the panel tested are ^resented 
in table I. 

Test Installation 

Details of the test Installation are shown schematically In 
figure 5«    ,phe n,odel *.as mount&d Horizontally in the Ulihh 7- by 
10-foot tun"el (r*if_reme M  *'ith tv-  inboard end of the model 
adjacent to hut not In contact »lth tho wall of the tuni;el,  the 
wall thereby acti:!!* as a reflection  ;la.'-,e.    The model was supported 
entirely by the balancs frarr.e in order that all the forces and 
moieents acting upon it could he measured.    Provision was made for 
obugir.g the arf-.lfi of attack of the model wh'le the tunnel was in 
operation. 

I 
The ai levor. wac. manually deflected through a aalibrated torque 

rod and ll->kaj,e system and the hinge moments uere determined fron 
the twiat of uhe rod as described in reference 1. 

Test Conditions 

All tests were made at a uyna.rio Pressure of 16.37 pounds per 
square foot, vhiish  •orresoonds to a velocity of approximately 80 miles 
«er hew.    The test Reynolds number,  based on the mean chord of a 
complete O.l^O-ccale rodel (7j,Zl ft), v.-us about 2,350,000.    The 
•ffeetive. "eyrtlds numbf r of It* tests \<is tibaut 3,76),000 because 
of the turbulence  factor  of l.£ for t'.ie 1WAL, 7- by 10-foot tunnel. 
The present test; »ere made it low  soale,   low volo"ity,  rind hit;h 
turbulence relative to the flljnt aond^tions to which the results will 
generally be ar^iied.     Tn the ^resect investigation the offsets of 
these variables »tre not jetp.rra1t.ed or estimated,  tut some i«crk 
toward the^r deten.-.'iuxt'ion is nr>. in 'irojress.    Subsequent tests 
(aB yet unpublished)  of a similar s.i. Uron arrangement on a modern 
fighter airplane,  incidentally,  gave results essentially in agreement 
with the results presented herein. 
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Tab fC,'/66t 

0.1538 by 0.;oba 0.90006 

0.30ca by 0.20b, .30010 

0.5Jna by 0.201^ .0=012 

The 0.1fea by O.JOt» tab.- The hinge-moment oharaoter- 
Istio* Tf~the aileron with thi 0.15oa tab (fig.  2)  are 
snown in firures 7 to 11.    i.'lth the tab aad the aileron 
gape sealed (fif. 8),  t"ue  irorp.-nerta of    dj.    due to tab 
defleotion are reasonably constant at n^.gh angle of attack 
but not at  low anpile cf attaok.     The increments of    Cj,, 
at    a • 1.0°,     generally are  ?i mlri-rum near the neutral 
position of the a.'leron, whjeb is the region of most im- 
portance  for trimninr.    .'i^h the tab deflected, moreover, 

. the variation of tiltro.: hln^d-mjrvsut oneffi3*en+ m'th 
aileron de^leutiai. becxiies mre negative,  a orange  that 
would increase the jortrol forces.    Eeeauae the gaps at the 
aileron and the tab ncses were  ;,ound  to emrihaslKe these 
objectionable character.'stioe, csnrlete hiriES-mament data 
were not obtained for the other gap conditions (fijjs. 9 to 
11).     The 0.1^ca tab is oousiiered unsatisfactory as a 
trimming divine but ahowa some promise for use as a balanc- 
ing tab. 

The 0.3Qct by 0.20*^ tab.-    The hinge-moment eharaoter- 
ietics of the G.;0ca tab (fij. 3) are shown in figures 12 
to 15.    »,<ith aileron and tab «-av>s eealed (fig.  12).  the 
0.30oa tab appears more  suitable for triiraiinf; than the 0.15oa 
tab with gaps tealed (flj. S).    Unsealing the  japs,  partic- 
ularly the tab »ap,  is again shohn to be detrimental to the 
tab as a triimin" devioe. 

The hln^e-moment characteristics »>f the aileron with 
tab neutral are uot Identical for the several inset-tab 
installations.    Seme variation might be expected when the 
tab gaos are unsealed, but the variations observed when 
the tab gars were sealed are thought to havo been the 
result of errors in the oonstruotion of the model or of 



i« 

IT» 

5? 

errors In the determination of the hinge moment«.  In com- 
paring teb characteristics, a comparison of the increments 
of  Ch  due to tab deflection rather than of total  Cfa 
is thought advisable. 

The 0. £>Ceft by 0.2Cba tab.- Of the three inset tabs 
tested, the 0.o0cB tau (fig, 4) appeared to have the best 
characteristics for trimming.  (See tif.B.   16 to 19.) 
Although aileron and tab gaps hud a detrimental effect on 
the tab characteristics, this effect was not so pronounced 
for the O.50ca tab as for the tabs with smaller chords; 
the O.bOca tab 1B thought to be acceptable for trimming 
with any of the gap conditions tested.  Although better 
for trimming than the tabs with smaller chords, the O.bOca 
tab may not be butter for balancing because it is likely 
to produce a greater loss of maximum rolling-moment coef- 
ficient for a ^iven reduction of control force. 

Tii.-9.^£^i^a_^K .5.^i2öba_a t ^8ched_t^a b. - Tiie effects of 
a 0.064cfl attached tab (fit;. 4) on the hin^e-moment charac- 
teristics of the aileron are nresented in fl..uro 20.  This 
tab «as effective as n trlncin^ device n;id showed little 
tendency to chains the value of  ^Ch^^a  a8 ** was de~ 
fleeted.  The addition of this tab to the aileron, however, 
increased the increment of hinje-moi.'.ect coefficient between 
5.  =  15°     and    6, -1&1 by  about  25 percent   relative  to 
the  corresponding   increment   for   the   inset   tabs. 

CONCIUSIOKS 

She results  of  the  tests  of  tliree   inset  tabs and  one 
attached  tab  on  the   beveled  nil&roa  of   a   low-drag wing   in- 
dicated  that,   for   the  arrangements  tested,   the  following 
conclusions  may  be  dra<rn: 

1. Of   the   inset   tabs  tested,   the  tab  with  a  chord 
SO percent   of  the aileron  chord had  the   bust   chnracteristics 
for   triuuing.      Its   characteristics  were   the   lisast   affected 
by papa  niid  »re   tiiou^ht   to   to   satisfactory   for   trimming  with 
any  of  the  &ap  conditions  tested. 

2. The  attached  tab  appoardd   to  be   satisfactory as a 
trimming  device;   its  addition  to  a   beveled   aileron,   however, 
would  increase  tne  control-operating force. 
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3* Wo appreoiable chan£e in »Heron effectiveness re- 
sulted from deflection of the tab« as tr ironing devioea. 

h' Gaps at the leading edges of the tabs or aileron« 
were detrimental to tab characteristics for trimming, 
especially for tabs of air.all ohord. 

5. The amall-ahord inset tabs showed promise as linked 
balancing tabs.    Caps did not arpear to be so detrimental 
to the tabs for bala.eir.g as for trimming. 

Langley Memorial Aeronautical Laboratory, 
National Advisory Committee for Aeronautios, 

la.af.1ey Field, Va. 
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